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ABSTRACT

This study is related to the investigation of the growth properties of pike (Esox lucius L.,
1758) in Kapulukaya Dam Lake. There were 328 fish caught between November 2002 —
October 2003 ranging between | - V11 years of age. Von Bertalanffy growth equations for the
females and males were found as Lt = 1678.98 (1 — e %% (t*42)) ‘and Lt = 803.18
(1 — e 02 (t+309) 1y | ength-weight relations for the females and males were
W = 0.00004532 x L %% and W = 0.00023207 x L %**"2. The condition factor for the general
population was found as 0.806.
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1. INTRODUCTION

Pike (Esox lucius L., 1758), is an economically viable fish which shows a wide spread
distribution in fresh waters of Turkey [1]. It is an essential element of the ecosystem as a
piscivore and can tolerate a wide range of environmental conditions [2]. It is necessary that the
growth properties of pike and other fish populations in water systems should be thoroughly

investigated in order to enlighten the underlying reasons in the decrease in their numbers.
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There is a very wide literature upon the growth properties of pike in various water reservoirs.
Omeroglu [3] and Ilhan [4] in Isikl1 Lake, Owens and Pronin [5] in Lake Baikal, Lorenzoni et
al. [6] in Trasimeno Lake, Ozulug [7] in Terkos Lake, Griffiths et al. [8] in northern Ontario
River, Cubuk et al. [1] in Karamik Lake, Erdem et al. [9] in Uluabat Lake, Ziliukien¢ and
Ziliukas [10] in Lake Rubikiai (Lithuania), Abbasi et al. [11] in Anzali and Amirkelayeh
wetlands, Krainyuk and Asylbekova [12] in K. Satpayev's channel reservoirs and from some
Central Kazakhstan waters, Milardi and Juntunen [13] in Finland, Benzer and Benzer [14] in
Mogan Lake.

This study aims at elucidating the growth properties of pike (Esox lucius L., 1758) from

Esocidae family in Kapulukaya Dam Lake about which there was no previous scientific data.

2. MATERIAL AND METHODOLOGY
2.1 Description of the study area

Kapulukaya Dam was constructed on Kizilirmak River 15 km south of Kirikkale province at
Degirmen region. It was completed in 1989 and started to collect water. It has a drainage area
of 28.604 km2 and 2.655 hm® annual water flow with a flow rate of 84 m*/sn. The maximum
water code is 724.00 m. At maximum water code the lake covers an area of 20.60 km? with a

maximum depth of 60 m [15].
2.2 Sample collection and analysis
The study was carried out between November 2002 and October 2003. The fish was hunted

by the use of nets with different mesh sizes at three different stations on monthly basis (Fig.
1). The fork lengths and the weights of 328 Esox lucius were determined in cm and g. The
gender and the sexual maturity of the species were determined by the microscopic
investigation of the gonads. The age of the specimens was determined from their scales
according to Lagler [16] method.

The fish samples were classified as Female, Male and Female + Male after the determination
of their age and genders. Then their mean lengts and weigths were calculated by the use of
their fork lengths. Using these values Bertalanffy growth parameters and equations were

computed from the formulas Lt = Loo (1 —e =<t~ [17].
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The relations between the length and weigth were computed by the use of the formula of
W =a x L ° developed Le Cren [18].
The condition factor of the fish, a parameter dependent upon the size and the environmental

conditions, was determined by the use of the formula of K = W (g) x 10° / L* (mm) [19].
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Fig.1. Kapulukaya Dam Lake and sampling stations

3. RESULTS AND DISCUSSION
3.1 Age Distribution

The ages of 328 Esox lucius caught in Kapulukaya Dam Lake were found to range between |
to VIl years (Fig.2). There was no fish encountered above VII years of age. It was not
possible determine the gender of the samples at | year of age (5.79%) and they were classified

as Female+Male. The number of males (60.37%) is higher than females (33.84%).

OFEMALE

Fig. 2. The distribution of Esox lucius according to their age and genders



S. Benzer et al. J Fundam Appl Sci. 2018, 10(3), 335-345 338

3.2 Growth
Table 1 lists the mean lengths and the weights of the fish according to their genders and Fig. 3

shows the length - weight distribution. It was determined that the males are longer than females
at the age of 1V and the opposite was the case for other ages. The shortest and the longest fish
were 265 mm and 730 mm respectively. The length of the females ranged between 340 mm and
730 mm while the length of the males changed between 300 mm and 650 mm. The weight of
the while Esox lucius samples investigated changed between 120 g and 2450 g. The weight of
the females was between 330 g and 2450 g. while the males ranged between 290 g and 1650 g.
The Von Bertalanffy growth parameters and length weigth regression equations (W = a x L °)
of Esox lucius samples caught in Kapulukaya Dam Lake were tabulated in Table 2.

The age -length and age-weight relations found for Esox lucius living in Kapulukaya Dam Lake
according to Von Bertalanffy is L; = 1678.98 (1 — e ~ %9 (t* 423y for females and
L= 803.18 (1—e M2(t*309) 1y for males.

The length-weight relations for the Esox lucius living in Kapulukaya Dam Lake were found as
W= 0.00004532 x L>"% for female, W = 0.00023207 x L>**"* for Male and W = 0.00010908 x

L2°% for Female+Male. The b value for the Female-Male group was found as 2.5636.
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Table 1. The mean length, mean weigth and condition factor values of Esox lucius living in

Kapulukaya Dam Lake

Age Gender Frequency Mean length Mean weigth -
% (cm) +SD (@ +sD
1 F+M 19 5.79 300.53 + 7.96 239.21 +£11.30 0.903 £ 0.051
F 27 8.23 356.48 + 1.94 392.96 +7.85 0.865 £ 0.008
2 M 72 21.95 354.17 £2.28 385.75 £ 9.09 0.875£0.021
F+M 99 30.18 35480+ 1.74 387.72 £6.94 0.872 £0.015
F 39 11.89 416.41 £ 4.42 587.95 + 30.53 0.802 £ 0.028
3 M 83 25.30 410.30 £ 2.69 534.22 + 12.56 0.766 £ 0.008
F+M 122 37.19 412.25+2.31 551.39 + 13.10 0.777 £0.010
F 26 7.93 469.81 £ 2.89 748.58 +26.71 0.722 £ 0.025
4 M 24 7.32 473.33 £ 2.60 825.00 + 16.37 0.781 £ 0.022
F+M 50 15.25 471.50+£1.95 785.26 + 16.72 0.751 £ 0.017
F 9 2.74 524.44 +7.84 1075.56 + 97.07 0.735+0.037
5 M 13 3.96 498.46 + 8.90 952.69 +68.11 0.757 £ 0.028
F+M 22 6.70 509.09 + 6.64 1002.95 + 56.64 0.748 £ 0.022
F 6 1.83 575.83 +£19.93 1618.33 + 198.94 0.835+0.075
6 M 3 0.92 550.00 + 17.32 1015 £ 98.28 0.614 £ 0.072
F+M 9 2.75 567.22 + 14.46 1417.22 + 165.55 0.761 £ 0.064
F 4 1.22 667.50 + 21.36 2232.5+122.70 0.759 £ 0.068
7 M 3 0.92 626.67 +23.33 1483.33 + 161.69 0.597 £ 0.001
F+M 7 2.14 650.00 + 16.62 1911.43 +175.91 0.690 £ 0.049
F 111 33.84 440.76 £ 7.42 732.63 + 43.05 0.793£0.013
Ug) M 198 60.37 408.71 £ 4.29 564.61 + 17.31 0.802 £ 0.010
F+M 328 100 420.22 + 3.92 624.97 + 19.53 0.806 £ 0.081

3.3 Condition Factor

Table 1 lists the condition factors of Female, Male and Female+Male groups based on their

ages. The condition factor for the general population was found as 0.806.
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Fig. 3. Length — weight distrubition according to gender

Esox lucius samples caught from the dam lake were found to range between | to VII years of
age (Table 1). The most number of samples were seen in Il. and Ill. age groups. According to
Nikolskii [20], the age distribution is affected by various ecological factors and the prime factor
is the availability of food. Factors such as the mortality rate and hunting pressure also play an
important role. Factors such as mortality rate and hunting pressure also play an important role.
The age distribution of Esox lucius in various locations are as follows in Isikli Lake I-VI1 [4]; in
Apolyon (Uluabat) Lake I-VI [9]; in Mogan Lake I-VI [14]. It is apparent that the age
distribution in Kapulukaya Dam Lake is in good accordance with those found by Omeroglu [3]
and Benzer and Benzer [14] at various locations (Table 2).

The gender ratio was found to be 33.84% for females and 60.37% for males (Table 2). The
male: female ratio was found to be 1.78:1 for the general population. This ratio was found as
1.14:1 in Manyas Lake [3]; 1.12:1 in Isikl1 Lake [4]; in Trasimeno Lake [6]; 1.10:1 in Apolyont
(Uluabat) Lake [9]; 1.76:1 1.49:1 in Mogan Lake [14]. The climatic conditions prevailed during
the study are reported to effect the sexual maturity, breeding, breeding time, egg development
and egg hatching [21]. The values obtained from Kapulukaya Dam Lake are in good accordance

with the values reported by Leronzoni et al. [6].
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Table 2. The comparison of the mean lengths, growth parameters reported in literature

L. K to

Authors a b r? CF
(cm) (yearV  (year)
) Q FL 0.8-0.9
Omeroglu (1996) - - - - - -
4 mm 0.8-0.9
] FL
Ilhan (1999) Q3 - 3.39  0.96 80.84 0.063 -4.353 1111
cm
_ FL
Lorenzoni etal. (2002) 3 - 3.04 099 16276 0.089 0.291
cm
TR
Cubuk et al. (2005) I3 -
cm
o) - 3.23 191.8 0.041 -2.46 0.792
5 5 L
Ziliukiené & Ziliukas (2010) 4 610°  3.02 - 131.7 0.153  -0.0398
cm
) L
Abbasi et al. (2013) 3 - - 101.12 0140  -1.00
cm
o L
Milardi and Juntunen (2014) 3 0.6510° 3.02 -
cm
FL
Benzer and Benzer (2016) ol 1.0310" 258 094 126.50 0.044 -0.654
cm
Q FL 4510 271 092 1678.9 -0.045 -4.25 0.793
This study 3 2310% 244 092 80318  -0.142 -3.09 0.802
mm
e4g 1.0910* 256 0.91 2296.7 -0.029 -3.89 0.806

The age compositions reported by various workers are generally in good compliance with the
value found in this study. However there are some differences with a few of them. This
difference is largely due to the fishing tools used and the hunting pressure upon the fish. Even if
the same nets with similar mesh sizes are used the growth rates in different location will differ
and the age composition will exhibit a corresponding variation.

The length weight relations found for Esox lucius population in Kapulukaya Dam Lake by the
authors and other relations determined by various workers at different locations are given in
Table 2. The mean fork length found in this study is observed to be smaller than that found by
many workers (Table 2). This difference can be attributed to biotic and abiotic factors at
different locations such as ecological conditions, population size, food availability and genetic

factors [22].
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The b value for the female-male group was found as 2.5636. The length-weight parameters
found by various workers are tabulated in Table 2. Lorenzoni et al. [6] found 3.04 for
female+males; Cubuk et al. [1] found 3.23 for female+males; Ziliukiené and Ziliukas [10]
found 3.02 for male and females and 3.00 for males in Irish Reservoir; Milardi and Juntunen
[13] found 3.02 for male and females in Finland; Benzer and Benzer [14] found 2.58 for
female+males. It is seen that the b values determined by different workers are generally bigger
than the values determined in this study. The b value Le Cren equation of W = a x L° is
regarded as the indicator of the feeding capacity of the related fish. If it is smaller than 3 it
indicates the low feeding capacity [23].

The fact that the b valueobtained for Esox lucius living in Kapulukaya Dam Lake is 2.7105 is
the indication of the low feeding capacity of the fish. This is also verified by the lower condition
value.

The age -length and age-weight relations found for Esox lucius living in Kapulukaya Dam Lake
according to Von Bertalanffy is L; = 1678.98 (1 — e ~ %™ (t* 425 for females and
L= 803.18 (1 —e %2(t*309)y for males. Munro and Pauly [24] states that “K” value is the
indicator of the growth performance of the species. The L., K and t, values found by some
researchers are shown in Table 3. The length-weight relations for the Esox lucius living in
Kapulukaya Dam Lake were found as W= 0.00004532 x L>™% for female,
W =0.00023207 x L>**" for male and W = 0.00010908 x L>*%* for female+male.

Condition factor (CF) known as the feeding coefficient of fish gives valuable information on the
effect of climatic conditions on gonad development, feeding condition and population density
[25]. The condition value found for Esox lucius living in Kapulukaya Dam Lake was lower than
those found for Esox lucius living in Isikli Lake [4] (Table 2). The condition values found by
Cubuk et al. [1] in Karamik Lake; Erdem et al. [9] in Isikli Dam Lake (for femaletmales 0.90)
are in parallel with our values (Table 2).

The condition values computed in this study is valid for the period when the study was carried

out since it shows great variation with species, age, feeding habits and climatic conditions [25].
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The condition factor gives important clues upon the effect feeding habits and population density

of the fish on their growth and gonad development [26].

4. CONCLUSION

The fact that there were no Esox lucius specimens encountered above VII. years of age is the
indication of the hunting pressure on lower age fish. It is important that the economically
important fish should be hunted after they reach to a certain maturity in order to give them
enough time to breed. It is recommended that the fishing activities in Kapulukaya Dam Lake

should be carried out in a controlled manner in order to increase the stocks.
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